Taylor dispersion equipment installed at the University of Coimbra for the measurement of diffusion in liquids has been tested to ensure adequate accuracy and precision by measuring mutual diffusion coefficients for binary aqueous solutions of sucrose, glycine, lithium chloride, potassium chloride, and hydrochloric acid at 298.15 K. In addition, binary mutual diffusion coefficients for aqueous solutions of lactic acid (not previously reported in the literature) have been measured at 298.15 and 303.15 K and concentrations up to 0.20 mol-dm −3 .
INTRODUCTION
Studies of diffusion in electrolyte solutions are important for fundamental reasons, such as understanding solution structure and ionic mobilities, and for practical reasons, such as developing models of corrosion and other ionic processes. For example, diffusion data for aqueous solutions of lactic acid and other organic acids are required in order to adequately understand the corrosion of dental metallic alloys in the oral environment.
(1,2) Although some studies of the simultaneous diffusion of NaCl, lactic acid, and water in food products have been carried out, to the best of our knowledge no data are available for the diffusion coefficients of lactic acid in aqueous solutions.
Many techniques are used to investigate diffusion in solutions. In this study, Taylor dispersion equipment recently installed at the University of Coimbra is used 
EXPERIMENTAL
Potassium chloride (Riedel-de-Haen, pro analysi >99.5%), lithium chloride (Riedel-de-Haen, pro analysi >98.5%), glycine (Riedel-de-Haen), sucrose (Sigma, pro analysi >99%), aqueous hydrogen chloride (Sociedade Portuense de Drogas, 33.5 wt% HCl), and aqueous lactic acid (Riedel-de-Haen, 92.1 wt% lactic acid) were used as received. The solutions for the diffusion measurements were prepared in calibrated volumetric flasks using bidistilled water. The solutions were freshly prepared and deaerated for about 30 min before each set of runs. The solutions were titrated to determine the concentration after they were degassed.
The Taylor dispersion method for measuring diffusion coefficients is based on the work carried out by G. I. Taylor in 1953 and 1954. (3-5) This reliable and convenient technique (6) (7) (8) (9) (10) (11) is based on the dispersion of a very small amount of solution injected into a laminar carrier stream of solvent or solution of different composition flowing through a long capillary tube.
The length of the capillary tube was determined by direct measurement, by stretching it out lengthwise in a large hall and using two high quality theodolytes and appropriate mirrors capable of focusing the capillary tube ends very accurately. This technique gave a tube length of 3.2799(±0.0001) × 10 3 cm, in agreement with less-precise check measurements using a good quality measuring tape. The radius of the tube was obtained by accurately weighing (resolution 0.1 mg) the tube when empty and when filled with distilled water of known density. This procedure gave a tube radius of 0.05570(±0.00003) cm.
At the start of each run, a 6-port Teflon injection valve (Rheodyne, model 5020) was used to introduce 0.063 cm 3 of solution into the laminar carrier stream of slightly different composition. A flow rate of 0.23 cm 3 min −1 (corresponding to 3.5 rotations per minute of the peristaltic pump head) has been used and was controlled by a metering pump (Gilson model Miniplus 3) to give retention times of about 8 × 10 3 s. The dispersion tube and the injection valve were kept at 298.15 and 303.15 K (±0.01 K) in an air thermostat.
Dispersion of the injected samples was monitored using a differential refractometer (Waters model 2410) at the outlet of the dispersion tube. Detector voltages, V(t), were measured at accurately timed 5 s intervals with a digital
